ABSTRAK

Biogas merupakan energi terbarukan yang dapat digunakan sebagai bahan bakar generator
set, namun kandungan CO: yang tinggi menyebabkan performa pembakaran kurang optimal.
Penelitian ini bertujuan untuk menganalisis pengaruh preheating biogas menggunakan panas
gas buang mesin melalui heat exchanger berbahan aluminium dan stainless steel 304
terhadap performa generator set. Variabel yang diuji meliputi kandungan metana (50%,
60%, dan 70%) serta beban (0 W, 450 W, dan 900 W). Parameter yang diamati adalah RPM,
efisiensi generator, dan temperatur biogas. Hasil penelitian menunjukkan bahwa penerapan
preheating mampu meningkatkan temperatur biogas, efisiensi generator, dan kestabilan
RPM dibandingkan tanpa preheating. Heat exchanger aluminium memberikan performa
terbaik karena memiliki konduktivitas termal yang lebih tinggi sehingga perpindahan panas
lebih efektif. Selain itu, peningkatan beban menyebabkan efisiensi generator meningkat,
sedangkan RPM cenderung menurun. Penelitian ini membuktikan bahwa pemanfaatan panas
gas buang sebagai sistem preheating efektif untuk meningkatkan performa generator set
berbahan bakar biogas.

Kata kunci: biogas, preheating, heat exchanger, generator set, efisiensi generator.

vi



ABSTRAK

Biogas is a renewable energy source that can be used as fuel for generator sets,
but its high CO: content makes combustion performance less than optimal. This
study aims to analyze the effect of preheating biogas using exhaust gas heat
from the engine through aluminum and stainless steel 304 heat exchangers on
generator set performance. The variables tested include methane content (50%,
60%, and 70%) and load (0 W, 450 W, and 900 W). The observed parameters
were RPM, generator efficiency, and biogas temperature. The results showed
that applying preheating was able to increase biogas temperature, generator
efficiency, and RPM stability compared to no preheating. The aluminum heat
exchanger performed best due to its higher thermal conductivity, which makes
heat transfer more effective. Additionally, increasing the load caused generator
efficiency to rise, while RPM tended to decrease. This study shows that using
exhaust gas heat as a preheating system is effective for improving the
performance of biogas-fueled generator sets.

Keywords: biogas, preheating, heat exchanger, generator set, generator
efficiency.
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